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Introduction

21
Regulation of growth and body composition during childhood is complex and the interrelationship 22 between the numerous hormones involved has to be taken into account when studying the impact of 23 individual hormones. Growth hormone (GH) is the dominant stimulator of linear growth in childhood 24 and it also important for gain in muscle mass (1;2). Its effects are mainly mediated through the insulin-25 like growth factor (IGF) system. Insulin-like growth factor I (IGF-I) is associated with obesity in early 26 life, but the relation is complex and differs with age (3). Thus, a high level of IGF-I in infancy is 27 associated with lower levels of IGF-I in childhood and adolescence (3). The insulin system and the 28 GH/IGF system share a common evolutionary origin, but diverged in higher animal species so that 29 insulin primarily has metabolic functions while the GH/IGF system plays a critical role in growth and 30 development (4). A longitudinal study on children suggests insulin to be a promoter of weight or body 31 fat gain over time (5;6), a plausible finding considering its peripheral effects on body fat storage and 32 oxidation (7). Insulin may also stimulate growth in fat-free mass (FFM) (6).
were carried out after an overnight fast. Prevalence of underweight and of overweight including obesity 93 were based on age-and sex-specific cut-offs defined to pass through body mass index (BMI) of 18.5 94 and 25 kg/m 2 at age 18 years according to Cole et al. (28; 29 
FFMI (kg/m 2 ) = (lean mass (kg) + bone mineral content (kg)) / (height (m))
In a study on the reproducibility of whole body scans of 5-17 year old children using the GE Lunar,
104
coefficients of variation of 1.94 % (FM) and 0.48 % (FFM) were found for two repeated scans in thin 105 mode (31).
106
Anthropometric measures and scans were carried out by a team of investigators throughout the project 107 period, but investigators were carefully trained using standard operating procedures. All scans were 108 evaluated by two investigators who assessed if scans were usable, and also checked if the divisions of
Blood analyses
117
At each examination fasting blood samples were collected and plasma stored at -80°C until analysis.
118
Families were provided with local anaesthetic patches (EMLA, Astra Zeneca). Leptin, adiponectin and 119 total ghrelin were analyzed using ELISA (leptin and adiponectin: R&D Systems Europe, Ltd.,
120
Abingdon, UK and ghrelin: Millipore, Hellerup, Denmark). Inhibitors (Pefabloc, DPP-IV and Trasylol; 121 Sigma-Aldrich, Gentofte, Denmark) were added to tubes used for the collection of blood for ghrelin 122 analysis, and tubes were kept on ice throughout the process to avoid degradation of acylated ghrelin.
123
IGF-1 and osteocalcin were analyzed using a chemiluminescent immunoassay on an Immulite 1000 Analyses were carried out using STATA/IC 13.0 (Texas, USA).
178
Results
180
Baseline characteristics
181
Of the 834 children enrolled in the OPUS School Meal Study 633 children (308 girls and 325 boys)
182
were included in the present analyses. Of these 633 children 585 (~ 92 %) had data from both three 183 months and six months, 35 (~ 6 %) had data from three months only and 13 (~ 2 %) had data from six 184 months only. At baseline boys were older and had higher FFMI than girls ( Serum iPTH (pmol/l) 3.3 (2.4; 4.2) 3.0 (2.2; 3.9) 0.010
Abbreviations: BMI, body mass index; FFMI, fat free mass index; FMI, fat mass index; IGF-1, insulin-like growth factor I; iPTH, intact parathyroid hormone. * Median (interquartile range) or percentages are presented. † Differences between sexes were determined by Wilcoxon rank-sum test or Pearson's chi-squared test. ‡ Based on age-and sex-specific cut-offs defined to pass through BMI of 18.5 and 25 kg/m 2 at age 18 years, as according to 
